Introduction
In a preface to Volume 4 of the Proceedings of the Australian Association of Neurologists (1966) , Dr John A. Game, the President of this Association, remarks: 'Some responsible and otherwise not unsympathetic critics have levelled the taunt of mediocrity at Australia. A young nation, seeking to contribute to the cultural history of mankind, can not ignore these strictures'.
A. W. Campbell, who prepared the first cytoarchitectonic map of the cerebral cortex (1905) , and Sir Grafton Elliott Smith, who contributed so much to the knowledge of the anatomy of the nervous system, were Australians who pursued their studies in England at a time when adequate facilities were lacking in their home country. In more recent years the work of Professor Sydney Sunderland of Melbourne has covered many aspects of neuro-anatomy and achieved world recognition.
In the field of neurophysiology the genius of Sir John Eccles needs no emphasis and was rewarded by the Nobel Prize. His students are continuing his fundamental investigation into the function of the nervous system at several Australian universities.
The development of clinical neurology, however, lagged behind that of many other countries. This may be attributed to the small population scattered over a vast continent, and to the slow evolution of specialization in medicine in general. It At the Annual Meetings of the Australian Association of Neurologists both the basic scientists and clinicians have an opportunity to present their work. It is not easy to select from a wealth of good papers those which are most representative of current trends in neurology in our country. The space available, the need for illustrations and-inevitably-personal inclinations have determined the selection of five topics which were presented at our meetings during the last 3 years. Although some of the subjects may appear to be highly specialized and somewhat esoteric, they have wider implications and point to avenues of future research, which may unravel some of the many secrets of the nervous system. This is combined with intra-or extracellular recording of the responses of single cells (Fig. 1 Curtis has recently reviewed the results of research throughout the world as well as his own contributions to this interesting and important subject (Curtis, 1968 (Curtis, , 1970 Curtis & Crawford, 1969 In contrast to the acidic amino acids, the neutral amino acids glycine and y-aminobutyric acid (GABA) are central depressants. Their mechanism of action is identical to that of synaptically released inhibitory transmitters, and they appear to be involved in different inhibitory systems. Glycine depresses predominantly spinal motoneurones and interneurones, while the action of GABA is mainly in the cerebral cortex, brain-stem and cerebellum. This regional differentiation of inhibitory amino acid function is supported by the observation that strychnine and related substances, which diminish spinal inhibition, will suppress the hyperpolarization and depression of spinal neurones by glycine without affecting that produced by GABA (Fig. 3) . (Lance, 1966) .
Serotonin is synthesized in the gut, transported in blood platelets and metabolized in the liver, mainly to 5-hydroxyindole-acetic acid (5 HIAA), which is excreted in the urine. Sicuteri, Testi & Anselmi (1961) reported an increased urinary excretion of 5 HIAA during a migraine attack. This could result from an increased metabolic breakdown of serotonin, and Curran, Hinterberger & Lance (1965) (Anthony, Hinterberger & Lance, 1968 ). An elegant series of experiments designed by Anthony et al. (1968) attempts to elucidate the mechanisms involved in the abnormal metabolism of serotonin. They confirmed a significant decrease in plasma serotonin (5-HT) content in thirty-one of thirty-three migraine attacks experienced by twentynine patients. As almost all of the plasma 5-HT is present in platelets, the individual (ATP, ADP and AMP) and total adenine nucleotide content of platelets was determined in nine normal subjects and compared with nine patients before, during and after a migraine headache. As no significant differences were found, adenine nucleotides do not appear to be involved in the marked fall of plasma 5-HT during migraine. Neither during an attack, nor during periods of freedom from headache, was there any impairment in the ability of platelets to take up 5-HT when incubated with an excess of this amine. Crossincubation experiments, using platelets isolated from blood collected during headache-free intervals, suggested that during the migraine attack one or several substances are present in the plasma, which deplete platelets of their 5-HT content. When these platelets were incubated with platelet-poor plasma, prepared from blood specimens collected during a migraine attack, they lost a considerable amount of their 5-HT content. This loss did not occur when they were incubated with platelet-poor plasma obtained during a headache-free period. The identity of the substances which denude platelets of their serotonin content during a migraine headache is unknown; their action is similar to that of reserpine.
If abnormalities in the metabolism of serotonin, and perhaps of other vaso-neuro-active substances including noradrenaline and bradykinin, contribute to the production of a migraine headache, where and how do they act? postulate that the extracranial arteries of migrainous subjects may be abnormally susceptible to humoral agents. Serotonin, in general, constricts large arteries and dilates small vessels. The next step was to determine its specific action on extracranial blood vessels in man and to decide if this was a direct action on the vessel wall, or if it involved a neural reflex. As the carotid body is known to be sensitive to serotonin, nineteen patients with intractable migrainous hemicrania were subjected to the operation of carotid glomectomy on the affected side after the experimental nature of the procedure had been clearly explained to them. No complications ensued, but the therapeutic results were disappointing. The operation, however, provided an opportunity for the study of the effect of serotonin injected into the common carotid artery. In six out of seven subjects this injection produced constriction of the extracranial arteries without altering the calibre of the intracranial vessels. As this constrictor effect persisted after removal of the carotid body, it is not a neural reflex, but probably, a direct action on the arterial wall. This action, however, is not specific for migraine, because similar results were observed in two nonmigrainous subjects where the amine was introduced into the carotid artery during diagnostic angiography. The mechanism of action of anticonvulsant drugs is not understood. Recent work (Reynolds, 1968) (Mastaglia & Kakulas, 1968 ).
An ultrastructural study of the natural history of Duchenne muscular dystrophy (Papadimitriou, Mastaglia & Kakulas, 1969) (Fig. 6) . Such fibres were found to have low succinic dehydrogenase and phosphorylase activities, and their failure to mature may result from a deficiency of metabolic pathways concerned with energy production (Fig. 7) . 
